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THE CALIFORNIA MATHEMATICS PROJECT

IN 1982, the Legislature created the California
Mathematics Project (Chapter 196 of the Stat-
utes of 1982), the purpose of which 1s to improve
mathematics competence of students through
implementation of exemplary in-service train-
ing programs for existing teachers of mathe-
matics Section 5 of this statute requires the
California Postsecondary Education Commis-
sion to provide the Legislature with two reports
on the project the first by January 1, 1984 and
the second by January 1, 1987 This report rep-
resents comphance with the {irst responsibility
by providing a summary of local project evalu-
ations and an assessment of the extent of pro-
gram 1mplementation and progress toward
achieving project goals

In addition, the report seeks to establish the
basis for evaluating project effectiveness 1n 1987
by clarifying the role of in-service teacher train-
ing 1n the improvement of students’ mathemat-
1¢s competence and its relationship to 1ssues of
program evaluation

THE DECLINE IN STUDENTS’
MATHEMATICS COMPETENCE

Few current topics 1n education have received
greater attention 1n the State and in the nation
than has improving the mathematies proficiency
of students The problem of students’ mathemat-
1cs competence 15 not a recent phenomenon, but
one with a relatively long and complex history
Students’ mathematics competence, as meas-
ured by standardized tests, began to decline 1n
the early 1960s The SAT Math scores for high
school seniors declined steadily from 1962 to
1978 and, after a slight improvement in 1979,
they have remained relatively stable at a level
nearly 40 points lower than that of 20 years ago
Mathematics achievement levels in the lower
grades -- third, sixth, and minth — have shown
some 1mprovement over the last decade, how-
ever, and twelfth-grade average scores increased
for the first time 1n 1982

Many students entering America's public four-
year colleges are 1ll-prepared to complete sue-
cessfully the first year of college mathematics
Between 1975 and 1980, remedial mathematics
courses 1n public four-year colleges nationally
increased by 72 percent and now constitute one-

quarter of all mathematics courses taught 1n
these institutions In California, these courses
constitute about 5 percent of the mathematics
courses offered 1n the public four-year colleges
and umversities, but nearly 10 percent of the
mathematics enrollments In Califernia’s Com-
munity Colleges, these remedial mathematics
courses constitute nearly one-third of all
mathematics courses and over 50 percent of the
mathematics enrollment Over $20 miilion was
spent on remedial mathematics courses in these
three segments m 1980-81

Many factors have contributed to the decline of
mathematics competence of students -- including
unfocused secondary school curricula, low or un-
articulated standards and expectations of com-
petence, poor textbooks, inadequate instrue-
tional materials, and several 1ssues related to
teachers

¢ Secondary school curricula have become
homogenuzed, diluted, and diffuse With ex-
tensive student choice, a large majority of
recent high school graduates have not availed
themselves of the intermediate and advanced
courses in mathematics Few students take
mathematics beyond tenth grade

® A decline 1n the level of expectations or stan-
dards of competence 1s also apparent The
amount of homework required has decreased
in all subject areas and 15 an important con-
cern 1n mathematics because mastery of both
computation and problems-solving skills re-
quire practice Average grades are higher de-
spite dechining average student achievement
which generates a contradictory message re-
garding competence

¢ High school diploma requirements are also a
statement of expectations for academic com-
petence In a 1980 state-by-state survey of
high school diploma requirements, 35 states
required only one year of mathematics In
Califormia, high school graduation require-
ments have been set by local school districts
and one year of mathematics is the median
mathematics requirement

¢ College admission standards also serve to give
notice of competence expectations for those
students interested in continuing their edu-



cation Most college admission standards 1
the United States stress grades, without ade-
quate attention to the nature and level of
courses completed Until this year, admission
to the University of California required two
years of mathematics 1n the four years of high
school  Many Umversity-bound students
completed these requirements 1n their first
two years and chose less academic courses
during the rest of their time 1n lugh school
The Califorma State University admission re-
quirements are a straight combination of high
school grades, excluding physical education,
mulitary science and work experience, and
test scores

During the past decade, textbooks have been
“written down" to an ever-lower reading level
it response to perceived market demands
Many books do not challenge the students to
whom they are assigned Moreover, expen-
ditures for texts and other instructional ma-
terials have declined 50 percent over the past
17 years While recommended budget levels
for these areas are 5 to 10 percent of the op-
erating cost of schools, these budgets repre-
sent only 0 7 percent today

An 1nadequate supply of well-qualified
mathematics teachers has also contrbuted to
the decline 1n mathematics competence
among students Many factors have con-
tributed to this condition -- among them, low
average salaries coupled with well-paying
alternative employment opportunities in an
economy 1increasingly dependent on technical
and quantitatively competent employees,
weaknesses 1n the teacher preparation cur-
riculum which emphasizes coursework 1n
“educational methods and theory” at the
expense of subject area courses, and the be-
low-average academuc skills of entering teach-
er education students, many of whom nation-
ally come from the bottom quarter of high
school graduates going on te college

Finally, the lack of wellqualified teachers
has been compounded by fiscal constraints
and declining numbers of elementary and sec-
ondary students As the number of students
and financial resources declined and well-
qualified mathematics teachers left teaching
for more remunerative careers, schools were
unable to hire new well-qualified teachers
and shifted underutilized teachers from other
disciplines such as physical education, social
seience and English to teach mathematics -- a
subject they were not adequately trained or

qualified to teach In California, the shortage
of well-qualified mathematics teachers 1n
most districts has been resolved by trans-
ferring such other teachers into these courses
In a few areas, most notably the Los Angeles
Unified School District, new teachers are be-
ing recruited but with only limited sucecess
This year, Los Angeles reported a need for
more than 600 mathematics teachers, but
California’s two publie university systems are
reportedly preparing fewer than 100 mathe-
matics teachers annually While teacher
preparation programs in independent colleges
and universities may supply as many as 40
more a year, demand from just this one dis-
trict exceeds the supply generated by all the
colleges and universities 1n the State

EFFORTS TO IMPROVE STUDENTS'
MATHEMATICS COMPETENCE

Serious efforts on many fronts are now seeking
to upgrade students’ mathematics competence
The 1nadequacies of curriculum, academic stan-
dards, textbooks, instructional equipment, and
teacher skills deseribed above are all being
examined and reforms implemented

Concerning the curriculum, the Association for
Supervision and Curriculum Development has
organized a national network of high schools to
redefine a compiete curriculum for all their
students In California, the State Department of
Education has developed a "Handbook for Plan-
ning an Effective Mathematics Program” and
will be developing a new statewide mathematics
framework during 1983-84

Regarding standards and expectations, earlier
this year the National Commission on Excel-
lence 1n Education recommended model state
and local high school graduation requirements
which would include three years of mathematics
for ail students, thereby requiring substantial
revision of mathematics curriculum for voca-
tionally oriented students More specifically, 1t
stated (p 25)

The teaching of mathematics should equip
graduates to (a) understand geometric
and algebraie concepts, (b) understand ele-
mentary probalnhity and statistics, (¢) ap-
ply mathematics 1n everyday situations,
and (d) estimate, approximate, measure,
and test the accuracy of their caleulations

California’s educational institutions have al-
ready begun to change and upgrade their state-



ments of mathematics competence The State
Board of Education approved model graduation
requirements this past June that recommended
three years of mathematics 1n high school The
University of Califormia has implemented new
admission requirements for 1984, raising the
academic umts required to 16, including three
years of mathematies, and specifying that a
certain mummum of these umis must be
completed in the last two years of high school In
1986, the University will also grant supplemen-
tal grade-point enrichments for honors courses
taken 1n high school In 1985, the Caiifornia
State University will requare a minimum of two
years of mathematies for admismon

In addition to publishing the requirements,
California’s Round Table on Educational Oppor-
tunity has increased 1ts efforts to inform high
school students, teachers, and counselors about
them They have prepared a booklet for eighth
grade students, Futures, that discusses students’
high school choices and their implications for
college and work Moreover, the Joint Academc
Senates of the University, the State University,
and the Community colleges have published a
"Statement on Preparation in English and
Mathematics Competencies Expected of Enter-
ing Freshmen” for teachers and parents

Regarding textbooks, both the State Department
of Education and local school districts have
placed ever-increasing emphasis on the improve-
ment of these books and other instructicnal
materials Durning the State’s 1983-84 budget
cycle, major legislation reforming and financing
the public schools was enacted, an important
component of which was improvement in the
funding level for instructional supphies for both
elementary and secondary schools

In the area of teacher supply and quality, many
efforts are underway simuitaneously Basic
skills competency examuinations are being re-
quired of teachers applying for new credentials
Schools of education are reviewing and up-
grading their teacher preparation curricula and
reexamining and increasing their admission
requirements and competence expectations as
needed The recently passed legislation includes
provisions for raising of beginning salaries for
teachers, although implementation of this
provision will depend on future budget alloca-
tions

In additien, the Legislature has recognized the
critical nature of the issue of teacher competence
for the improvement of student competence [m-

mediate and concrete efforts are needed to begin
to upgrade existing teachers' skills and expand
opportunities for their retraining The State’s
regional Teacher Education and Computer Cen-
ters have been providing 1n-service training op-
portunities for teachers in all disciplines from
kindergarten through the twelfth grade, but the
Legislature has funded another set of resources
besides these centers 1n the specific area of
mathematics because of the particularly serwous
in-gervice traxmng needs in this field The Cali-
forma Mathematics Project endeavors to attack
the problems of student mathematics compe-
tence from this perspective

ENACTMENT OF THE CALIFORNIA
MATHEMATICS PROJECT

The Legislature created the California Mathe-
matics Project to develop and fund exemplary 1n-
service projects for mathematies teacher train-
ing and thereby help existing teachers gain
skills to increase mathematics proficiency
among their students (A copy of the legislation
18 reproduced 1n Appendix A on pages 11-16 )

The legisiation stresses the use of cooperative,
intersegmental approaches to solving the prob-
lems of mathematics competence which involve
various levels and segments of education, in-
tegrate existing resources for 1in-service teacher
training, and demonstrate shared financial and
personnel support The legislation stipulates
that the project 18 to be jointly administered by
the University of California and the California
State University with advice from a broadly con-
stituted advisory committee representing every
level and segment of Califorma education, busi-
ness and industry, and labor

While recognizing that a variety of possible
models for such in-service programs exist, the
legislation emphasizes several objectives

1 Attention to the special problems of female,
minerity, and low-income students to de-
velap skills and attitudes which will enable
them to pursue mathematies successfully 1n
later grades,

2 Development of problem-solving skills
which are necessary to advance to college
mathematies or to Jobs 1n technieal fields,

3 Clanfication of the standards of mathemat-
1e5 competence required at each school level
and the development of instructionel strat-
egies and curricula to meet these standards,



4 Distribution of projects throughout the State
so that elementary, secondary and postsec-
ondary school personnel located in rural,
urban, and suburban areas may avail them-
selves of mathematies skills training

The legisiation also recognizes the importance of
evaluation by each project to on-going self-as-
sessment and project mprovement As man-
dated by the Legslature, the Commission’s
evaluation in 1987 of project effectiveness and
its recommendations for future legislative action
will assess these self-evaluation efforts and re-
lated project improvements

Funding for the project was not included in the
enabling legislation, but a related bill, AB 3266,
which created the Council on Technology Edu-
cation, included approximately $1 2 million for
the State Department of Education from the
Governor's "Investment in People” irutiative to
fund exemplary projects After AB 3266 became
law, the Council on Technology Education
recommended, and the State Board of Education
approved, the transfer of half of these funds to
‘the University of Califormia to fund exemplary
projects 1n mathematics teacher training as
approved by the California Mathematics Project
The State Department of Education transferred
approximately $630,000 to the University thus
past June to undertake the project

IMPLEMENTATION
OF THE PROJECT

Although the University did not receive funding
for the project until last June, project implemen-
tation began in the fall of 1982 The first task
was the establishment of the Project Advisory
Committee (A list of the members of this
Commuittee and the organizations they represent
appears 1n Appendix B on page 17 )

In November 1982, the Advisory Committee ap-
proved a request for proposals (RFP) for projects
that would provide stafl development for teach-
ers of the full range of mathematics subjects
from kindergarten through the Community Col-
leges The Committee used nine criteria explicit
in the RFP to evaluate project proposals for
funding while also endeavoring to ensure
reasonable geographic and grade-level distri-
bution of these traiming opportunities Table 1
on the opposite page compares these criteria
with the major objectives stipulated 1n statute

All Advisory Committee members reviewed 17
project proposals and completed an evaluation
worksheet for each of them This last February,
the Committee recommended funding for eight
projects, provided the project directors complied
with certain requests to clarfy or modify their
proposals The Committee asked three other
project directors to revise theiwr proposals, and
approved one of them 1n March (Detailed de-
scriptions of each of the nine projects appear 1n
Appendix C on pages 19-38)

THE NINE LOCAL CALIFORNIA
MATHEMATICS PROJECTS

Achievement of the goals and objectives of the
overall California Mathematics Project depends
on their effective implementation through its lo-
cal projects While the prumary goal of every lo-
cal project 15 the improvement of mathematics
education 1n California by providing services to
existing mathematics educators, the structure,
content, techmiques, and procedures of the proj-
ects are quite diverse Of the nine projects
funded thus far by the California Mathematics
Project, erght provide direct services to existing
teachers through staff development efforts de-
signed to improve their teaching effectiveness
The ninth 18 a research-based project designed to
assess the 1n-service needs of mathematics
teachers 1n San Diego and Imperial Counties
and evaluate the effectiveness of the other San
Diego area project Table 2 on page 6 Lists the
nine projects, their consortia participants, level
of funding, number of participating teachers,
and grade levels served

The map on page 7 iliustrates the counties 1n
California from which teachers have partici-
pated 1n the training programs offered by these
local projects

The remaining sections of this overview sum-
marize the local projects’ goals and objectives in
light of those established by the Advisory Com-
mittee, deseribe the nature of local project
activities and the extent to which they have
been 1mplemented, and review the nature of
evaluation activities proposed and 1mplemented
by the projects

GOALS AND OBJECTIVES
OF THE LOCAL PROJECTS

Despite the sumilarity of their primary goal, the
specific objectives established by the local proj-
ects and the activities they have implemented to



TABLE 1 Legislative Requirements and Aduvisory Committee Criteria for

Local California Mathematics Projects

Leaislative Reauirements

Cooperative, intersegmental 1n-service
training models to solve problems related
to mathematics competence of students

Attenton to special problems of female,
munority, and low-income students

Attention to the development of
problem-solving slalls

Clanfication of standards of mathematies
competence at all levels

On-going self-assessment and evaluation
for project Lmprovement

Geographic and grade level distribution
of training opportunities

Adwvisory Committee Critenia
1 Provisions for intersegmental consortia

2 Ewvidence of commtment from districts,
nstitutions, agencies, etc

3 Emphasis on staff development through the

development of techniques for existing
teachers of mathematies to improve their
effectiveness and that of their colleagues, or
development of strategies to enable teachers
in fields other than mathematics to become
effective teachers of mathematics, or other
staff development efforts to improve
mathematics education

4 Provision for response to speclal mathematies
needs of females, minorities, and low-1ncome
students

5 Provision for particular needs of prospective
participants

6 Relationship between needs assessment and

proposed project

(Not & specified criterion )

T Clarification of standards of mathematics
competence

8 Provision for valid evaluation of the project

{Not a criterion for individual projects but for
overall distribution of funds )

9 Provision for effective dissemination of
projectresults

Sources Legislative Requrements, Chapter 196, Statutes of 1982, Advisory Commuttes Requirements, Advisory

Committee Request for Proposals



TABLE 2 Local Californiac Mathematics Projects, Their Consortium
Members, Funding Levels, and Participants Served, 1983

Project Titie

Bay Area Mathematics Project

Central California
Mathematies Project

Improvement of Mathematics
Through Problem Selving

Mathematics Instruction
Through the Use of Computers

Northern Califorma
Mathematics Project

San Diego State University
Mathematics Project

Tr1-County Mathematics
Project

UCLA/CSUN Mathematics
Project

UCSD Mathematics Project

Project Admunistration

Project
Consortium Memoers Funding

UC Berkeley, Lawrence §$116,576
Hall of Science, California
Mathematics Council, Bay
Area Advisory Committee,
Regions 3, 6, and 8 TECC*

California State College, $18,300
Stanislaus Region 7 TECC

Cahifornia State College, $75,000
San Bernardino, Region 13

TECC, San Bernardino and

Riverside County Offices

of Education

San Jose State University, $38,652
Region 8 TECC

UC Davis, Cahifornia $83,416
State University,

Sacramento, Region 8

TECC

San Diego State University, $63,462
San Diego County Office of
Education, UC San Diego

UC Santa Barbara, $61,664
Tri-County Region 9 TECC

UCLA California State $106,461
Unaversity at Northridge

UC San Diego San Drego $54,571
State University San

Diego and Imperial

Counties Office of

Education

Unsversity of Califorma. $11,759
California State Umiversity

* TECC = Teacher Education and Computer Center

Source Prelimunary Reports, Local Projects

Parucipants
Number Grade
Served Levels
50 K-14
22 7-12
60 4-12
25 K-12
30 4-12
47 9-12
25 T-12
47 K-14
N/A 9-12



Counties from Which
Teachers Have Come

to Local California
Mathematics Projects

Source Iaterm Project Reports




achieve the overall Project’s aims vary consider-
ably To illustrate the similarities and differ-
ences among local projects, the following section
summarizes their objectives 1n light of the Advi-
sory Committee’s criteria within the Project’s
requirements as specified in statute

Cooperative, Intersegmental In-Service Models

Each of the nine projects has established con-
sortial relations among two or more segments of
education, but the degree of involvement of the
members of the consortia differs considerably
among projects This involvement has ranged
from letters of support through use of teaching
resources and materials to matching funds for
participant support and providing release time
for teachers to deliver or participate 1n 1n-service
training during the school year The ultimate
test of cooperative projects of this type may rest
with the degree to which agencies already
involved in teacher retraining stay involved n
the project and make 1t a permanent part of the
techniques they use to resolve the problems hin-
dering adequate mathematics competence of
California’s students

Of the eight projects that have provided direct
services to teachers, all have emphasized the
concept of “master teachers” -- a cadre of well-
qualified mathematics teachers who could pro-
vide leadership 1in the improvement of mathe-
matics education A central objective for six of
these projects has been the traimng and
development of these participating teachers as
in-service mathematics tramners A seventh
project has planned to focus on this objective 1n
subsequent activities, while the eighth project
has relied more heavily on revitalizing these
teachers 1n their own classroom with the ex-
pectation that this will have beneficial influence
on other teachers in their schools This eighth
project has also been the only one to include as
an objective the improvement of the mathe-
matics skills of less well-prepared mathematics
teachers The chjectives of the mnth project are
related to how well the eighth project achieves
1ts objectives 1n light of 1n-service training needs
1n their area

Special Mathematics Needs of Female,
Minority, and Low-Income Students

Four of the projects specifically 1dentified as one
of their objectives attention to the special needs
of students who have traditionally been under-
represented tn mathematics courses beyond the
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seventh grade Three other projects ineluded
one or more activities aimed at 1ssues 1n this
area

As part of their proposals, all projects at least
began to examine the in-service needs of the
teachers 1n thetr regions and the specific prob-
lems they encounter or will encounter in their
effort to improve students' mathematics com-
petence Changing demographics of the State
will make attention to this objective increas-
ingly important 1n the future

Development of Problem-Solving Skulls

Interestingly, while the request for proposals
tssued by the Advisory Commuittee did not stipu-
late that projects had to focus on the develop-
ment or enhancement of problem-sclving skiils,
all projects included this subject area concen-
tration to some degree In some cases, problem
solving was the topie of one of a number of
courses taken by participants while 1n others 1t
was the fulerum for all project activities Some
projects approached 1t with traditional paper-
and-pencil techniques while others emphasized
the use of manipulatives, computers, or other
less traditional methods

Clarification of Standards
of Mathematics Competence

Because all of these projects served better-
prepared teachers, sought to stimulate their 1n-
terest, recognize their competence, and expand
their range of mastery, the standards of mathe-
matics competence were under constant scru-
tiny The sharing of information about stan-
dards or expectations of competence by project
staff and among project participants broadened
the discussion and concerns related to this 1ssue
In many cases, participating teachers were
provided with facts and strategies necessary to
change their schools’ curriculum to increase the
likelithood of improving students’ mathematics
competence

On-Going Evaluation
for Prgject Improvement

Each project proposal included a description of
the evaluation methodologies to be implemented
for self-assessment and project improvement,
and in interim reports that the project directors
submitted in September, they reviewed their
preliminary evaluation results A subsequent



section of this report discusses these self-
evaiuation elforts 1n greater detail

PROGRESS TO DATE ON
LOCAL PROJECT ACTIVITIES

Seven of the projects conducted institutes this
past summer for teachers Despite the lateness
of project funding, project directors were able to
implement these summer institutes very nearly
as planned In their interim reports, all of the
project directors indicated that, based on staff
and participants’ review, the objectives for this
portion of the projects were well met and rea-
sonable progress had been made in achieving
other project objectives

All of the projects are planning school-year
follow-up activities, such as in-service work-
shops by participants, which for the most part
are yet to be mmplemented These project com-
ponents are expected to shed further light on the
adequacy of project implementation and prog-
ress toward project goals and objectives

The eighth project scheduled all of its activities
during the school year By September, prelimi-
nary planming and participant selection had
taken place, but no activities imvolving these
participants had yet been 1mplemented While
the timing of this project 15 different from the
others, 1ts emphasis on master teachers, 1m-
provement of problem-solving mastery, and in-
service leadership development 1s similar to
most of the rest

The ninth project suffered most noticeably from
the lateness of funding In its eriginal proposal,
it was to make pre-project observations in area
schools to construct a baseline for measuring
possible changes engendered by the new in-ser-
vice efforts supported by the Califormia Mathe-
matics Project The lack of funding made 1t 1m-
possible to implement this set of activities The
projects’ directors hope to compensate for this
lack by some control-group observation during
the coming school year The project has de-
veloped and implemented evaluation methodolo-
ges for the summer 1nstitute of the other project
funded 1n 1its area, and 1t also plans evaluation
efforts for that project’s academic-year activities

LOCAL PROJECT EVALUATIONS

The evaluation plans of local projects are as
varied as the projects themselves Their degree
of complexity appears to depend on the quali-
fications of the evaluator - whether project stafl

or outsider -- and the timing with which the
evaluation efforts were implemented Specific
evaluation methodologres include

1 Administering questionnaires of attitudes,
expectations, and satisfaction with the project
to the participating teachers, 1n some cases
both prior to and following the summer in-
stitute and, 1n at least one case, at the end of
the project’s first full year

2 Staff evaluations of project implementation
and participant imvolvement

3 Participant self-evaluation of daily activities
through questionnaires or individual narra-
tive journals that are shared with the staff

4 Pre- and post-testing of mathematical prob-
lem-solving and reasoming skills 1n at least
one project

5 Documenting the extent of in-service training
efforts, demographic characteristics, perform-
ance, and/or satisfaction of teachers whao
attend the in-service workshops to be con-
ducted by the project participants

The interim project reports provided pre-
hminary evaluation results and discussions of
how evaluation information was used to modify
both project activities in process and plans for
project activities during the school year and 1n
subsequent years

SUMMARY AND CONCLUSIONS

The California Mathematies Project has made
reasonable progress in implementing its man-
dated goals and obiectives, especially in hght of
the lateness of its funding Successful achieve-
ment of these goals and objectives 1s likely to
hinge on further analysis and planning regard-
ing three particular i1ssues (1) the geographic
distribution of mathematics skills training, {(2)
attention to the special needs of female, minor-
ity, and low-income students, and (3) project
evaluation

Geographic Dwstribution of Tratnung

The currently funded projects have provided
mathematies-skills retraiming to teachers at
most grade levels 1n 33 counties 1n the State
Three major areas remain unserved, however-
two major geographic areas -- northern Califor-
na and the southern central valley -- and the
other one a major population cenier -- Orange
County The nine local projects were selected on
the basis of the quality of their program pro-



posals, and this criterion must remain intact,
but the Advisory Committee may wish to en-
courage educational groups in these two un-
served areas to work with existing project direc-
tors 1n developing model programs that could
effectively serve the 1n-service training needs of
mathematics teachers in these areas

Attention to the Needs of Students

Several currently funded projects have planned
to provide teachers with strategies for attending
to the special needs of female, minority, and low-
income students The projects’ interim reports
provide little information, however, on how well
this information was received by participants
and how likely it was to change or improve
mathematics competence among their students
Because this 1s an explicit major objective of the
Project as enacted, the Adwvisory Committee
should consider placing greater emphasis on 1t
and encouraging projects to document more
clearly what they have done 1n this area and
what 1its 1mpact on classroom teaching and
student competence has been An additional
activity in this area that should be encouraged 1s
the active recruitment of teachers 1n high-
munority districts as participants 1n local project
activities

Project Evaluation

The 1ssues related to evaluation are quite com-
plex As noted above, the quality of the evalu-
ation efforts implemented by local projects has
varied widely Most projects have established
procedures that review project activities quuite
well, but the impact of prgject activities on
participants’ level of skills and on teachers’
classroom behavior and, subsequently, on stu-
dents’ performance has not been attended to
equally well

Admuttedly, the assessment of itmpact on student
competence poses many difficulties Standard-
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1zed tests, which have served 1n most recent lit-
erature as the measures of students’ competence,
do not currently include components that meas-
ure students’ problem-solving skills -- the focus
of all currently funded projects Furthermore, as
noted 1n the introductory section of this report,
many activities in many diufferent areas are un-
derway 1in Califoerma that could, and hopefully
will, result in an 1mprovement in average
mathematies achievement by students Sepa-
rating the effects of any one activity, such as the
Cahfornia Mathematics Project, from the effects
of the others would be virtually impossible

However, in the other two areas of evaluative
concern, the Advisory Commiitee should take a
leadership role in guding projects to prepare a
baseline evaluation methodology that will allow
for accurate presentation of the projects’ influ-
ence on the skills of their participants and the
effectiveness of their teaching Many projects
include evaluation elements that could be ap-
plied effectively for all projects, while allowing
individual projects to implement those evalu-
ation strategies that examine project activities
unique to them

At its most recent meeting, the Advisory Com-
mittee and the project admimstrators began
work on resolving some of these 13sues Equally
encouraging was the transfer of funding for the
Califormma Mathematics Project to the Univer-
sity of Califorrua 1n the 1983-84 Budget Act
This action should prevent unnecessary delays
in funding future projects In addition, cogmi-
zant of the need to distribute mathemat:es skills
training opportunities throughout the State, the
Commuttee has decided to establish open com-
petition for all current-year funds, thus encour-
aging all interested educational groups to sub-
mut proposals Finally, project administrators
have agreed to provide direction for establishing
a uniform evaluation method during the current
year to be implemented by projects funded 1n
1983-34



APPENDIX A
Chapter 196, Statutes of 1982

An act relating to the California Mathematics Project,
making an appropriation therefor, and declaring the wr-
gency Lhereof, to lake effect immediately.

LEGISLATIVE COUNSEL'S DIGEST

SB 424, Carpenter., Postsecondary education:
Califormia Mathematics Project

Existing law vests the authority to manage and control
the University of California in the Regents of the
University of California.

This bill would provide for the establishment of a
California Mathematics Project by the regents. The
project would be administered jointly by the California
State University and Colleges and the University of
California, and would seek to solve the mathematics skills
problem of students in California by cooperatively
planned and funded efforts It would require that the
resource center policy board of each resource center
have the opportunity to review and comment on
mathematics project applications, and that the Califfornia
Postsecondary Iducation Commission provide specified
information to the Legislature concerning this project.

This bill would be operative, and apply to the
University of Calforma and the California State
University and Colleges, only for such times as the
Legislature has appropriated funds therefor and the
regents have accepled such funds.

This bill would reappropnate any general funds made
available under a specific item in the general support
appropriation for the University of California in the
Budget Act of 1981 for support of the California
Mathematics Project in the 1981-82 fiscal year

This bill would specify that the level of program
implementation in the 1981-82 fiscal year 1s to be
determined by the amount reappropnated and, n
subsequent fiscal years, by the amount appropriated n
the annual Budgel Act.

This ball would take effect immediately as an urgency
statute.

Appropriation. yes.

11
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The people of the State of Califorrua do enact as follows:

SECTION 1. The Legslature recognizes that our
society is becoming increasingly technical and
dependent upon mathematical " skills, concepts, and
thought processes Many colleges, universities, and
vocational-technical programs require mathematics
courses for graduation and more and more occupations
demand a background in mathematcs. Citizens and
consumers must frequently be able to draw inferences
from quantitative information, to interpret it, and to be
alert to misinterpretations

Despite these trends, complex problems must be
overcome if mathemalics education is to advance
students to a level of competence appropriate for an
increasingly technological society. The declkne in
mathematical skills of students 1n schools, colleges and
universities in California affects all students, but is
particularly acute for women students, minonty students,
and students from lower-income groups The problems
related to this situation include, but are not limited to:

(1) Inadequate mastery by students of the
mathematics techniques taught in high school, resulting
in poor comprehension of college course-work and high
attrition rates for those students who have these
deficiencies.

(b) A tendency among young women to avoid taking
advanced mathematics courses in high school, which
limits their choice of educational options, and screens
them out of future careers 1n science, engineering, and
other mathematically related professions.

(c) Lack of mathematics instruchion at the elementary
school level to enable all students, mncluding female,
minonty, and low-income students to develop sk:lls and
attitudes which will enable them to pursue mathematics
successfully in later grades

(d) Concentration on minimum computational
abilities, at all levels of schooling, with the result that
opportunities for students to develop problem-solving
skills necessary to advance to college mathematics or to
jobs in technical fields may not be available.

While some colleges and universities are improving
courses in the teaching of mathemates, this will not fully
address the problem, since the number of new teachers
to be hired in the future will be relatively small.
Therefore, the Legislature recognizes the need to assist




existing teachers in gaining skills necessary to increase
mathematics proficiency amorig students. The
Legislature further recogmzes that the mathematics
problem is shared by all segments and levels of California
education, and that it can best be addressed by
cooperatively planned and funded efforts

The Legislature finds that appropriate models for a
cooperative, intersegmental approach to solving the
mathematical skills problem should address the findings
of state and national mathematical associations such as
the National Council of Teachers of Mathematics and its
affiliate, the California Mathematics Council. The
comprehensive approach shall give special attention to
providing n-service training of classroom teachers,
defining more clearly those standards of mathematical
competence required at each school level, and
developing curricula and instructional strategies to meet
these standards. Whenever possible, existing resources
shall be pooled to support this comprehensive program.
Models for the program could include the California
Writing Project, EQUALS project, and the MESA
project.

SEC. 2 With funds appropriated therefor, the
Regents of the University of California shall estabhsh a
cooperative  endeavor entitled the California
Mathematics Project to be administered jointly by the
California State University and Colleges and the
University of California. Mathematics projects shall be
distnibuled throughout the state so that elementary,
secondary, and postsecondary school personnel located in
rural, urban, and suburban areas may avail themselves of
mathematics skills traming.

The Califorma Mathematics Project shall establish an
advisory committee to assist in selecting proposals to be
funded and establishing criteria for project evaluation.
The advisory committee shall evaluate the progress of the
California Mathematics Project, including an assessment
of objective and operations, and recommend appropriate
changes. It is the intent of the Legislature that the
composition of the advisory committee shall be as follows

(a) One representative selected by the California
Postsecondary Education Commussion

(b) Two representatives selected by the President of
the University of California, one of whom has
responsibility for teaching mathematics

13
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{c) One member of the mathematics faculty and one
representative selected by the Chancellor of the
California State University and Colleges.

(d) One teacher of mathematics and one
representative selected by the Chancellor of the
California Community Colleges.

(e) One teacher of mathematics and one
representative selected by the Superintendent of Public
Instruction.

(F) One teacher of mathematics and one
representative of an independent postsecondary
institution selected by the Association of Independent
California Colleges and Unmiversities

(g) One representative of business and industry,
selected by the Industry Education Council of California

(h) One representative of California labor, selected by
the American Federation of Labor-Congress of Industrial
Organizations (AFL-CIO).

SEC 3. The California Mathematics Project shall
establish criteria for approval of mathematics projects
These criteria shall include, but not be limited to, the
extent to which

{a) The objectives of the mathemalics projects
proposed include the following olyectives

{1} The mathematics project proposed addresses the
need to clanfy standards of mathematical competence at
each school level

(2) The malhematics project proposed addiesses the
need for women and minorities to continue with those
mathematics courses required to enhance future career
options.

(b} The strategies incorporated in the mathematics
projects proposed include the following strategies

(1} The mathematics project proposed is designed to
improve systematically the mathematics skills of project
participants, the teachers to be trained by participants,
and ultimately, students attending public elementary,
secondary, and postsecondary schools.

(2) Participating districts, colleges, and universities
intend to integrate the mathematics project with any
staff development programs provided by regional
resource centers established in the same geographic area
pursuant to Chapter 31 (commencing with Section
44670) of Part 25 of the Education Code.

(3) Participating districts, colleges, and universities
intend to provide financial and personnel support for the
mathematics project.



(4) Participating school districts select project
participants so that a person or persons from a secondary
school attends the project with a person or persons from
that school’s feeder elementary school or schools

(5) The project involves various levels and segments
of education in a cooperative approach.

(6) The project uses participants as mathematics skills
trainers in school districts, colleges, and universities.

(7T) The project provides continuing mathematics
skills tramning to project participants

(¢} Proposals which meet the above criteria shall be
submitted to the advisory committee for review and
recommendation. Funding shall be provided to projects,
which as a group, provide a comprehensive approach to
solving the problems identified in Section 1 of this act.

SEC 4 The resource center policy board of each
resource center established pursuant to Article 2
(commencing with Section 44680) of Chapter 3.1 of Part
25 of the Education Code shall have the opportunity to
review and comment on any application submitted by a
mathematics project applicant located within the
geographic region of such center

SEC 5 The Legislature recognizes some

measurement devices are available to provide an
evaluation of limited scope of the California Mathematics
Project, including, but not limited to, teacher attitude
surveys and pretesing and posttesting of the
mathematics skills of those students reached by the
program. Such evaluation can serve as a useful tool for
ongoing self-assessment and improvement of local
mathematics projects

Therefore, each local mathematics project shall
conduct an ongoing evaluation intended to provide some
measure of the mathematics skills of students reached by
the site program, project site participants’ attitudes
toward the effectiveness of the local mathematics
project, and other information the advisory commuttee
and site directors deem appropriate.

The Califormia Postsecondary Education Commission
shall provide the following information to the
Legislature:

(a) By January 1, 1984, a summary of the local project
evaluations and an assessment of the extent of program
ilgfliemntauan and progress toward achieving project
goals. . _ _

15



16

({b) By January 1, 1987, an evalustion of project
effectiveness and recommendations for legislative action
regarding the California Mathematics Project

SEC 6 This act shall be operative, and shall apply to
the University of California and the California State
University and Colleges, only for such times as the
Legislature has appropriated funds therefor and the
Regents of the University of California have accepted
such funds.

SEC.7 Any general funds made available, pursuant
to provision 11 of Item 644-001-001 of the Budget Act of
1981, as amended by Chapter 169 of the Statutes of 1981,
is reappropriated to the Regents of the Umversity of
California for purposes of support for the California
Mathematics Project in the 1981-82 fiscal year

SEC 8. The level of program implementation in the
1981-82 fiscal year pursuant to this act shall be
determined by Section 7 of this act and, in the 1982-83
fiscal year and each fiscal year thereafter, the level of
program implementation shall be determined by such
other funds as are appropriated pursuant to the annual
Budget Act.

SEC. 9. This act 1s an urgency statute necessary for
the immediate preservation of the public peace, health,
or safety within the meaning of Article IV of the
Constitution and shall go into immediate effect. The facts
constituting the necessity are:

In order to implement this necessary and cost-effective
program before the 1981-82 school year, it is necessary
that this act take effect immediately.
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Bay Area Mathematics Project

GOALS AND OBJECTIVES

The primary goal of the Bay Area Mathematics
Project is to establish a network of mathematics
educators, grades kindergarten through 14,
which provides participants with 1deas, infor-
mation, personal and technical assistance, and a
sense of commumty as they work toward the
common goal of 1mproving mathematics edu-
cation 1n California Achievement of this goal
requires the implementation of both summer
institute and academic-year project objectives

Summer Institute Objective

To provide mathematics educators with
opportumities to share and improve their
mathematics skills, instructional strate-
gies, and techniques for attracting and
retaiming underrepresented groups of
students, and prepare them for dissemi-
nating these strategies to their col-
leagues

Academic Year Objectives

To facilitate the continuation of the par-
ticipants’ leadership roles in mathe-
matics education by helping them form a
network with many teachers other than
institute participants, to provide mim-
grants for local projects designed by par-
ticipants, to offer on-going assistance for
participants’ professional development,
and to develop articulation within and
across school programs

PROJECT ACTIVITIES

Project staff stressed the importance of pre-
liminary project activities, such as the estabiish-
ment of a broad-based advisory committee and
their planning of the summer 1nstitute, and the
recrmitment and selection of staff and partici-
pants to further project goal achievement These
laid the foundation for both the summer and the
academic-year activities

The summer institute served 50 participants (12
of whom were supported) from 12 Bay Area
counties A typical day's activities included an-
nouncements, introduction of visitors, comments

on previous day's evaluations, an opening, whole
group activity, and then smaller, grade-level
group activities for the remainder of the morn-
ing Afternoon activities included more small-
group activities (some n regional groupings),
presentations by resource speakers, evaluation,
and closing comments Supplemental activities
included participant presentations, use of
computers, and social activities Participant
presentations were only one of the techniques
explored for sharing 1deas, a Problem Solving
Fair with learming stations and presentations
provided another model

The content theme of the institute was problem
solving and 1t was integrated into the four
weekly topics (1) probability and statistics, (2)
geometry and measurement, (3) functions and
relations, and numbers and operations, and (4)
integrating problem solving nte all of the
strands The large group activity introduced the
topic and grade-appropriate strategies for teach-
ing the concepts were explored 1n the smaller
groups

Project activities to be implemented during the
academic year are follow-up meetings and a
muni-grant program for participants While par-
ticipants’ suggestions for topics and timing of
the follow-up sessions were solicited, these meet-
ings had not been scheduled at the time of the
interim report on September 1, 1983 The devel-
opment, implementation, and evaluation of par-
ticipant mini-grant programs will alse occur
during the school year The ohjective of this pro-
gram 1s to provide resources to project partici-
pants so that they can impiement model projects
to 1mprove the teaching and learming of K-14
mathematics by sharing information and teach-
ing strategies with other educators

PROJECT EVALUATION

This project’s evaluation 1s multi-dimensional
and 1ts evaluation mechanisms designed to serve
several evaluative purposes Participants com-
pleted a pre- and post-institute survey, some
items of which will be readmunistered again six
months after the institute The survey 1s de-
signed to measure the institute’s effectiveness in
achieving project goals The initial survey
assessed participants’ views of the importance of
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project-related goals, gathered baseline data on
teaching strateges, and levels of professional
activities Subsequent surveys have and will
review changes wn participants’ perceptions of
the importance of goals and their wallingness to
implement the teaching strategies encouraged
by staff The survey will alsc assess changes in
attitudes toward, and levels of, professional ac-
tivities 1neluding 1n-service program par-
ticipation, professional conferences and related
changes and improvements both at the end of
the institute and again later 1n the school year

Project participants completed daily evalua-
tions of project activities, the resuits of which
project staff used for formative and summative
evaluation purposes Modifications in project ac-
tivities reflected suggestions and concerns ex
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pressed by the parucipants through the open-
ended question on these forms Additional as-
sessment of the the summer mstitute will be
included 1n the follow-up sessions

The quality of the mini-grant proposals and the
effectiveness of the activities they support also
provide an evaluation measurement for the in-
stitute  Further, the extent to which partici-
pants invelve their colleagues, obtain adminis-
trative support, establish innovations that are
incorporated into the regular curricula will pro-
vide measures of overall project success Part-
icipants are also keeping logs of the contacts
they have with colleagues to share the 1deas
developed 1n their BAMP experience  These
evaluations will form part of the academ:ic-year
follow-up activities



Central California Mathematics Project

GOALS AND OBJECTIVES

The primary goal of the Central California
Mathematics Project 15 to 1mprove instruction in
mathematics 1n the secondary schools (grades
seven through twelve) 1in the seven counties
served by the Region 7 Teacher Education
Computer Center (TECC)

To achieve this goal, project staff defined three
major objectives

1 To recogruze the talent and reawaken the
interest of experienced secondary mathe-
matics teachers through a summer 1nst-
1tute which would

a give them additional, effective peda-
gogical techniques,

b g@ve them greater insight into the
mathematics that they are teaching
in a way that would enable them to
impart greater insight to their stu-
dents, and

¢ bwmld an esprit de corps among the
participating secondary mathematics
teachers which would give them a
greater enthusiasm for the study of
mathematics

2 To apprise these teachers, and through
them high school students and counse-
lors, of the universities’ expectations for
preparation in mathematics for admis-
sion and for math-based disciplines

3 To prepare these experienced teachers to
provide in-service workshops for other
teachers for the purpose of improving ju-
mior high school and elementary mathe-
matics education

PROJECT ACTIVITIES

The following section describes the project activ-
1ties implemented to achieve the objectives of
the project -- the summer institute and 1ts fol-
low-up sessions, and in-service training led by
project participants

1983 Summer Institute and
Its Follow-Up Sessions

The summer nstitute of the Central California
Mathematics Project accommodated 22 teachers
of mathematics 1n grades seven through twelve
from five of the seven participating counties
The nstitute’s schedule of events included
presentations by college faculty, wisiting
consultants, the project director, and all twenty-
two teachers The major focus of the institute
was problem solving

Improving the awareness of teachers, students,
and counselors of college mathematics expecta-
tions was the focus of one morning presentation
by the project director on “"College Entrance Re-
quirements” and "Entry Levei Mathematics Ex-
aminations ” Participating teachers were en-
couraged to communicate this mformation to
counselors and students at their schools.

Five Saturday follow-up sessions are planned for
the school year The topics of these sessions will
vary and the activities will include guest pre-
senters and new presentations by participants,
as well as short follow-up presentations on the
effectiveness of techmques developed during the
1983 Summer [nstitute and reports of new 1deas
used 1n participants’ classrooms These follow-
up sessions are also intended to continue the
esprit de corps or network of support parti-
cipating teachers developed during the summer
nstitute phase of the project

The September 1, 1983 project report sum-
marized the institute’s activities and related
evaluation activities and results

School District In-Service Programs

Eleven of the 22 participating teachers indicated
a willingness to make 1n-service presentations
Project staff will work with Region 7 TEC Center
1n the 1983-84 school year to provide 1n-service
support Twenty-one of the participants indi-
cated their intent to share institute information
with their colleagues 1n their own schools
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PROJECT EVALUATION

Project staff observations and participants’ eval-
uation questionnaires and daily journals com-
prise project evaluation information to date
Four types of evaluation forms were used Each
faculty member or consultant completed a form
after their presentation evaluating how much
participants learned from it and participants
completed a similar form evaluating the
presentation’s content and applicability Each
participant also completed two forms at the end
of the institute -- one measuring how much the
participant thought he or she had learned from
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each presentation by faculty or consultants and
the second measuring the same dimensions for
the participants’ presentations Staff reviewed
these evaluation results and formulated some
recommendations for changes 1n evaluation pro-
cedures for future institutes These recom-
mendations appear in the project’s September
report

Because of time constraints, project staff had not
implemented any mechanisms to evaluate the
effect of the institute on the quality of classroom
instruction However, staff plans to make such
an effort a topic of discussion during the school-
year, follow-up sessions



Improvement of Mathematics Instruction
Through Problem Solving Techniques

GOALS AND OBJECTIVES

The goal of tins mathematics project 1s to
improve the quality of mathematics teaching in
grades 4 through 12 in San Bernardino and
Riverside Counties by establishing a mathe-
matics improvement teacher training program
The project seeks to achieve this goal through
the implementation of the following three objec-
tives

1 To identify and train key classroom
teachers, upgrading their knowledge and
teaching skills 1n mathematical problem
solving, and train them to conduct math-
ematics workshops in their own schools

2 Toestablish exemplary classroom mathe-
matics programs by key teachers with
the support and assistance of the project
staff

3 To use these classrocoms and teachers for
in-service workshops for other teachers in
the participating school districts

PROJECT ACTIVITIES

The project is a three-phase program geared to
achieve the project objectives The following
section briefly describes each of the phases

Phase |

Key teachers in school districts will be selected
and trained through an intensive workshop
seminar on problem solving conducted by the
Mathematics Department faculty at Califernia
State-San Bernardino during the Fall 1983 term
This training will include instructien in meth-
ods of conducting workshops Training sessions
will occur at three different sites to reduce travel
time and expense for teachers in this geogra-
phically large service area Primary respon-
sibility for this phase resides with the college
stafl

Phase II

Key teachers from Phase I will develop
clagsroom demonstration programs implement-
ing approaches to the problem-solving learned in
the first phase College staff will work continu-

ously with the teachers during this phase to pro-
vide support services and guidance 1n program
development and school district support This
phase should be completed by the end of March
1984 College staff, the school teachers, and dis-
trict administrators have mutual responsibility
for the project during this phase

Phase ITI

Once teachers have their demonstration pro-
grams 1n place, they will open their classroom
for visitation and observation by other teachers
in the district and conduct 1n-service workshops
for these teachers College staff will continue to
provide support to key teachers as they plan and
conduct workshops and also assist other teachers
to implement project 1deas in their classrooms.
Such workshops should be 1n operation through
the Spring 1984 term During this phase, key
teachers and district administrators would as-
sume primary responsibility for the project 1m-
proving the possibility that the program will
establish 1ts permanency

The timing and structure of this project 13
different than the majority of the first set of
funded projects 1n that it has no summer in-
stitute component and 1s strictly a school-year
project. By September 1, 1983, all project pre-
paratory work had been done Project solici-
tation had been sent to all school districts in San
Bernardine and Riverside Counties and sixty
participants had been selected Classroom space
had been obtained, classes scheduled, registra-
tion and instructional matenals prepared, and
evaluation activities were to proceed as ongi-
nally proposed

PROJECT EVALUATION

Evaluation efforts will be implemented for each
phase This section briefly summarizes these
plans by phase

Phase 1

During Phase I classes, teachers’ participation
and satisfaction with class content and qualhty
will be assessed Instructors will also evaluate
teachers’ work in the class to identify areas
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needing added support Project staff will also
assess the state of problem solving as an educa-
tional aetivity 1n participating teachers’ schools
at the start of the project

Phase 1T

Project staff will document the estabhishment of
demonstration workshops or classes, and assess
their content and quality Participating teachers
will evaluate the quality and quantity of support
they have received from project staff
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Phase Il

Late in this phase, faculties at the schools of
participating teachers will be surveyed to
determune 1If they have attended demonstration
classes and if they plan to use any of the 1deas 1n
their own classroom At the end of the project,
staff will reassess the state of problem-solving
activities 1n participating schools Evaluation
results will appear 1n the project's final report



Mathematics Through Computers

GOALS AND OBJECTIVES

San Jose State University and the Teacher
Education and Computer Center Region 8 have
joined together to train a cadre of 25 mathe-
matics teaching fellows 1n grades K through 12
who design, validate, and disseminate nnova-
tive methods for integrating computers 1nto the
curriculum, particularly in the areas of concept
acquisition and problem solving The following
nine project objectives were established as the
means to accomplish this primary goal

1 To provide 25 teaching fellows with up-
to-date instruction in educationally ap-
propriate computer programming skills

2 To extend participants’ curriculum know-
ledge 1n the areas of mathematical con-
cepts and problem-solving skills, parti-
cularly as they relate to appropriate
standards of mathematical competence

3 To investigate ways of improving the
teachung and learning of mathematics,
particularly as 1t applies to the encour-
agement of wornen and minorities

4 To explore the use of the microcomputer
as an instructional tool

5 To develop innovative teaching units
which integrate computers as instrue-
tional tools to encourage the active in-
teilectual participation of students

6 To pilot test, evaluate, revise, and dis-
seminate innovative curriculum units.,

7 To provide training in in-service and staff
development teaching techmques for this
regional cadre who will then train other
teachers in their local districts

8 To have a positive impact on the math-
ematics skills of at least 625 teachers in
the five counties of TECC Region 8

9 To evaluate and disseminate project
units and information

PROJECT ACTIVITIES

The project was designed to accomplish these
objectives through a summer institute and a

continuing academic-year seminar with supple-
mentary support activities The following sec-
tion describes these two project phases and their
contributions to the achievement of project ob-
Jectives

Summer Institute

The summer 1nstitutes’ daily activities consisted
of a course 1n the LOGO computer programming
language, a seminar 1n mathematics education,
and supervised computer laboratory time In
addition, staff members were available for daily
consultations with participants on individual
areas of interest or concern, and their cur-
riculum projects The Mathematies Education
seminar explored four general topics (1) the
teaching of mathematics concepts and problem
solving, (2) computers as a tool 1n mathematics
teaching, (3) the future of mathematics edu-
cation and computer science, and (4) 1n-service
traiming strategles and methodologies  The
LOGO class and the microcomputer lab time were
intended to provide participants with sufficient
understanding of the LOGO language to allow
them to explore various models of computation
and then, using LOGO as a tool, apply those
models to the teaching of concept acquisition and
problem solving

The primary assignment during the summer
institute was to begin the development of
individual curriculum projects appropriate to
each participant’s grade level and interests
During the final week of the institute, projects
were reviewed by the group as a whole All
participants are expected to continue to develop,
test, and revise their unmits as the school year
progresses

Academic-Year Semuinar
and Support Activities

During the academic year, the follow-up semi-
nar will concentrate on improving participants’
understanding of L0GO, further development of
the curriculum projects, and 1n-service training
methodology Each participant 1s expected to be
invelved in the training of at least 25 other local
mathematics teachers Therefore, seminar con-
tent and assignments will support the planning,
development, and evaluation of additional faci-

27



litation and back-up for these training sessions
to assure their effectiveness and responsiveness
to local district needs

PROJECT EVALUATION

The project’s evaluation design 18 multi-dimen-
sional Descriptive baseline data were collected
through a TECC/8 needs assessment, the appli-
cant interview process, and a questionnaire
maztled to participants prior to the summer 1nst1-
tute At the conclusion of the praject, these data
will be related to participants’ success 1n the
institute and in the delivery of training work-
shops for other teachers This analysis will alse
provide useful information for future participant
interview and selection criteria

At the beginning of the summer nstitute, par-
ticipants completed a test of mathematical prob-
lem solving and arithmetic reasoming ability,
the Necessary Arithmetic Operations Test, two
standardized tests measuring spatial ability,
and a learning style inventory Some of these
tests will be given again at the end of the project
so that changes can be evaluated

28

Regular staiff meetings and written assessments
by each member of the staff were used for
formative evaluation of the institute and will
also be used during the follow-up activities At
the end of the summer 1nstitute, participants
completed anonymous evaluations of the
institute and its staff Following the completion
of the summer phase, project staff's interim
evaluation states that objectives |, 2, 3, 4, and 7
have been successfully completed and objective
5,6,8, and 9 are well underway

Interim participant evaluations will be used in
planning follow-up activities, as well as any fu-
ture institutes Other evaluation activities will
include classroom visits during the school year
to a random sample of participants, formal
evaluation of the follow-up activities, and anal-
ysis of evaluation data from teachers attending
participants’ workshops  The follow-up phase
will focus on project objectives 5, 6, B, and 9 al-
though the school-year seminar 1s also designed
to rewnforce and augment concepts and skills as-
sociated with all project gosls Summative
evaluation results will be discussed in the proj-
ect’s final report



Northern California Mathematics Project

GOALS AND OBJECTIVES

The primary goal of the Northern Califormia
Mathematies Project is to umprove the effective-
ness of mathematics instruction 1n primary and
secondary schools (grades four through twelve)
in Teacher Education and Computer Center Re-
gion 4 and in four counties 1n Regions 3and 7

To realize this goal, the project focuses on four
major objectives

1 To recognize the talent and reawaken the
interest of experienced mathematics
teachers and to enable them to provide
1n- service workshops for other teachers

2 To apprise students, teachers, and coun-
selors of universities’ expectations for
mathematics preparation for students
seeking to pursue math-based disci-
plines

3 To enable students to recogmze their
mathematical deficiencies sufficiently
early so that they can be remedied at the
high school level

4 To assist minority, low-1ncome students,
and women to prepare for university- lev-
el mathematics courses

PROJECT ACTIVITIES

The project has three components designed to
accomplish these objectives a summer 1nstitute
with follow-up meetings, in-service workshops,
and a diagnostic testing program The first two
components, which are funded by the Califorma
Mathematies Project, address primarily objec-
tives 1 and 4 The diagnostics testing and hau-
son programs are not supported by state funds
The following section describes these three ac-
tivities 1n terms of their contribution to the ful-
fillment of project objectives

Summer Institute and Follow-Up Sesstons

The summer nstitute and 1ts follow-up sessions
were specifically designed to 1mplement ob-
jectives 1 and 4 The four-week institute served
29 teachers of mathematics in grades 4 through

12 from ten of the 15 counties 1dentified by the
project as 1ts service area Special recruitment
efforts sought to include teachers in schools
serving largely minority populations

Institute activities were designed to stimulate
teacher interest and self- confidence and buld a
support network among partictpants as leaders
1n improving mathematics education Activities
included formal course work in probability,
geometry, and problem solving in the mornings
Afternoon sessions sought to enable participants
to develop useful in-service workshops To that
end, visiting consultants presented special topics
in mathematies education and participants pre-
pared and presented mim 1n-service presenta-
tions Each participant worked with one of four
mentors, graduates of the 1982 summer 1nstitute
at Davis, to plan, preview, and review the
participants’ presentation and assist partici-
pants to expand their presentations into full in-
service workshop

Six follow-up sessions are scheduled for the 1983-
84 school year Only the first meeting's acti-
vities have been planned -- a workshop on prob-
lem solving and mini-presentations by parti-
cipants  Future follow-up activities will be
planned in response to evolving participants’
needs

Project stafl reviewed the summer institute 1n
its September 1 report and summarized its
evaluation of 1its effectiveness and recommen-
dations for future adjustments A subsequent
section of this summary describes these efforts

In-Service Workshops

Much of the effort of the summer 1nstitute was
directed at preparing participants to conduct 1n-
service workshops for teachers in TEC Centers 3,
4, and 7 The project director has worked with
school principals and TECC directors to acquaint
them with the resources these Math Project
participants represent The project sponsored a
luncheon with principals and other school ad-
ministrators where they could learn about these
wn-service resources By September 1983, the
project had been involved in in-service programs
in Placer County, Esparto, and San Francisco
and another 1s planned for Winters
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Diagnostic Testing

The project plans to continue to use the Mathe-
matics Diagnostic Testing Project tests to enable
students to recogmize their mathematics de-
ficiencies so that they will be better prepared to
pursue their chosen field This diagnostic test-
ing project was expanded to a total of 26 schools
in the Sacramento area and a consultant went to
each school’s mathematies department to in-
terpret results for students in second-year alge-
bra This component of the project was funded
elsewhere and reported on separately

PROJECT EVALUATION

Evaluation activities for the first two compo-
nents of this project were implemented at sev-
eral levels Praject staff observations, partic-
pants’ evaluations, and daily journals were the
primary mechanmisms The September 1 report
presented evaluation results to date and staff
recommendations for project improvement based
on these results The following section deline-
ates evaluation activities by project component

Summer Institute Evaluation Activilies

Participants were encouraged to record their im-
pressions, evaluations, and recommendations in
a daily journal These journals then served as a
resource to them as they responded to a seven-
item subjective evaluation of the summer insti-
tute and 1ts effect on their knowledge and on
their teaching The September 1 report included
a narrative recount of participants’ responses
Both staff and participants completed evalua-
tion forms on every participant’s in-service pre-
sentation Staif reviewed all evaluation forms
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and then turned them over to the presenting
partieipant for reference when developing their
full-scale, 1n- service programs

While the end-of-institute evaluation represents —

one level of evaluation, the impact of the in-
stitute on actual classroom activities and in-
service efforts are better assessed as the school
year progresses This assessment by partici-
pants will be incorporated into the activities of
the follow-up meetings and the results included
1n the final report

Other evidence related to project effectiveness
will be gathered and reported as the project pro-
gresses These include the number and types of
applicants, attendance at follow-up meetings,
and the number of 1n-service activities

In-Service Workshops

The nature and duration of 1in-service work-
shops will vary Project staff does not expect
one-day presentations to affect classroom acti-
vities but rather to serve as project introductions
which may lay the groundwork for longer work-
shops Longer workshops will be evaluated in a
manner similar to the summer institute, n-
cluding follow-ups with teachers to see what
they actually use in their classrooms These
evaluations results will be presented in the
project’s final report

Dhagnostic Testing

Evaluation of the diagnostic testing portion of
the program has been handled separately by
means of student and teacher questionnaires
Results are available 1n a separate report



San Diego State University Mathematics Project

GOALS AND OBJECTIVES

The primary goal of the San Diego Mathematics
Project 1s to provide for the professional develop-
ment of well-qualified mathematics teachers 1n
the secondary schools of San Diego County and
the surrounding area by 1mproving their mathe-
matics competence, their teaching effectiveness,
and their leadership capacity, especially 1n
terms of assisting crossover teachers The pro-
Ject defined four objectives necessary for the
overall achievement of this goal These four ob-
Jectives are

1 To improve participants’ knowledge of
mathematies, 1ncluding mathematics
skills, conceptual understanding, and
problem-solving ahlities

2 To provide participants with greater un-
derstanding of the applications of mathe-
matics

3 To strengthen participants' understand-
ing of mathematics content and curricu-
lum 1n the elemeniary and secondary
schools

4 To help participants develop a wide range
of pedagogical techniques which they can
use 1n their classrooms and share with
other teachers

PROJECT ACTIVITIES

The San Diego Mathematies Project conducted a
summer 1nstitute which served 47 secondary
school teachers from the greater San Diego area
The institute had two parts--Option A supported
by the California Mathematics Project funds for
teachers with stronger backgrounds and Option
B supported by the San Diego County Depart

ment of Education for teachers with less mathe-
matics background The two groups attended
separate morning sessions which consisted of
mathematics classes In the afternoon, they met
separately for sessions on mathematical peda-
gogy, including the teaching of problem solving,
and together for special presentations by visit-
ing consultants on mathematics curriculum and
other related topics

Three days of follow-up activities are scheduled
for the academic year These one-day workshops
will provide participants the opportunmity to
share experiences and ideas for the classroom,
reinforce concepts introduced during the sum-
mer courses, and evaluate the suceess of the proj-
ect Participants will also be encouraged to at-
tend two professional conferences where the
project staff plans to have informal meetings.
The purpose of these brief meetings 18 to en-
courage participants to get together at confer-
ences, make good use of their time there, and
continue to utilize one another as supportive re-
sources

PROJECT EVALUATION

The project evaluation efforts focus on changes
in participants’ knowledge of mathematics con-
tent and pedagogy, use of recommended teach-
ing strategies, student performance and parti-
cipants’ assessment of the strengths and weak-
nesses of the project Measurement techniques
include paper-and-pencil pre- and post-tests and
questionnaires at the end of the courses and dur-
ing the follow-up sessions, as well as \nterviews
and observation data Many of these evaluation
efforts are coordinated with the activities of the
UCSD Mathematics Projeet A complete discus-
sion of these evaluation results will appear in
the project’s final report in June 1984
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Tri-County Mathematics Project

GOALS AND OBJECTIVES

The principal goal of the Tr1-County Mathe-
matics Project 15 to provide elementary and
secondary school mathematics teachers 1n San
Lus Obispo, Santa Barbara, and Ventura Coun-
ties with the opportunity to improve their
teaching skills and mathematics edueation 1n
their region The project formulated ten objec-
tives necessary for the accomplishment of this
goal These objectivesare

1 To develop teachers’ leadership for im-
proving mathematics education in the tri-
county region

2 To improve teachers’ knowledge of and
ability to teach mathematics

3 To clanfy standards of mathematics com-
petence 1n light of technological changes
1n society

4 To have teachers learn about and share
ideas for teaching mathematics using
problem solving, microcomputers, and
manipulatives

5 To 1increase teachers’ famihanty with
microcomputers and their use in teaching
students about algorithms and problem
solving

6 To assist teachers 1n 1dentifying needed
curricular change

7 To foster communication and cooperation
between mathematics educators from dif-
ferent levels and schools

8 Todevelop a system of mutual support for
those attempting to improve mathematies
education

9 To increase teacher awareness of and
ability to respond to the need to increase
participation of female and minority stu-
dents in mathematies

10 To increase teachers' abilities to respond
effectively to students’ negative feelings
about mathematics

PROJECT ACTIVITIES

The two major activities of this project are a
summer institute and in-service training work-
shops Although the objectives of these two
types of activities overlap, the following section
discusses each of them separately

Summer Institute

The activities of the summer institute were
organized within three major components (1)
microcomputers 1n mathematics education, (2)
teaching strategies, and (3) 1ssues 1n mathe-
matics education The microcomputer compo-
nent 1tncluded such activities as daily instruction
in the computer language LOGO, a microcom-
puter laboratory, a guest lecturer discussing the
educational uses of the computer 1n the mathe-
matics curriculum and small group discussions
These activities were designed to meet objectives
2,3,4,5and 6

The teaching strategies component established
the foundation for participants’ in-service tram:-
ing efforts Each participant made a pre-
sentation of effective teaching strategies which
may be developed into 1n-service workshops or
into a model classroom program Alternative
stratepies were also explored by guest lecturers,
umversity faculty presentations, and small
group discussions This component’'s activities
worked to achieve objectives 1,2, 4, 7and 8

The final component, 1$sues 1n mathematics edu-
cation, was also the focus of visiting lecturers,
faculty presentations, and small group dis-
cussions These 15sues include encouragement of
women, minority, and low-income students 1n
mathematics, helping students with negative
feelings toward mathematics, basic skills, stand-
ards of competence, and curricular reform in a
changing society This component’s activities
were designed to meet objectives 1, 3, 6,7, 8, 9
and 10
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Two full-day, follow-up meetings 1n each county
and two full-day meetings of all participants at
UCSB are planned for the school year The
objectives of these meetings 18 to continue to
build a support network among the teachers, to
facilitate the exchange of ideas for improving
mathematics education, and to evaluate the
impact of the project on classroom activities

In-Service Training

The activities of the summer institute were de-
signed to prepare participating teachers to con-
duct 1n-service workshops in mathematics and
computer education The project director will co-
ordinate the use of these teachers and their
skills with the Tri-County Teacher Education
and Computer Center director and 1ts computer
consuftant In addition, the TEC Center wall
award mini-grants to individual or groups of
teachers to assist financially 1n their efforts to
establish model or demonstration programs
The recipients of the mini-grants will give pre-
sentations about their activities at a conference
in the spring
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PROJECT EVALUATION

Summer institute evaluation activities included
pre- and post-institute questionnaires to assess
the background and experience of the teachers
and their expectations and evaluation of the in-
stitute Daily staff meetings provided formative
evaluation of institute activities and for their
modification as appeared necessary

For each participant presentation, all partic:-
pants and staff completed presentation evalu-
ations which were given to the presenter to as-
sist him or her in refining the presentation Pre-
senters also met with a staff evaluator to discuss
the strengths and weaknesses of their presenta-
tions

Finally, participants will be interviewed during
the school year about their activities and the
effect of the project on their classroom activities
Participants will also keep a journal document-
ing their project-related activities The results
of the mini-grant program should also tllustrate
project contributions to the improvement of
mathematics edueation 1n the tri-county region



UCLA /CSUN Mathematics Project

GOALS AND OBJECTIVES

The UCLAACSUN Califorma Mathematics Project
aims to mmprove the performance of existing
mathematies teachers by training master teach-
ers who will then serve as staff development
leaders for training other mathematics teachers

The major objectives of the project are

1 To recogmze master teachers as the soiid
core on which the improvement of mathe-
matics education will rest by inviting
them to a summer 1nstitute

2 To improve both the content and peda-
gogical aspects of the teaching skills of
these teachers

3 Totrain these teachers to become staff de-
velopment leaders who will subsequently
train other mathematics teachers with
less strong mathematics backgrounds

PROJECT ACTIVITIES

The two major activities designed to achieve
these project objectives are (1) a five-week sum-
mer nstitute for teachers of mathematics from
grades kindergarten through 12, and (2) aca-
demic-year follow-up activities related to the
impact of the summer institute on these teach-
ers’ classroom activities and on their 1n-service
training efforts The following section describes
these activities 1n greater detail and indicates
their degree of completion

Inmtational Summer Institute

The summer 1nstitutes were designed to meet
project goalis by increasing participants’ know-
ledge of both mathematics content and teaching
strategies and by providing opportunities to
practice staff development techniques Insu-
tutes were conducted at UCLA and at Califorma
State University at Northridge for 26 and 21
teachers, respectively The components of the
two institutes were sumilar content-related in-
struction by umversity faculty, guest speakers,
planned presentations by participants focusing
on pedagogy, and social functions intended to
enhance the development of a collegial network

among participants which they could use during
the school year

By September 1, 1983, the project staff com-
pleted a summer 1nstitute assessment report
which summarized the activities of the 1insti-
tutes, described the participants, and provided
preliminary evaluation results which are noted
1n brief in a subsequent section of this summary

Power Mathemalics Program

This program seeks to strengthen elementary
and junior high school mathematics teaching by
establishing staff development classes at several
school sites throughout the greater Los Angeles
area Classes will be conducted by staff develep-
ment leaders trainted through the summer 1nsti-
tutes As of the first of September, one ten-week
and one four-week program have been scheduled
with two school districts

PROJECT EVALUATION

The following section describes the evaluation
mechanisms for each of the project’s main com-
ponents The evaluation design includes an as-
sessment of both the process and products of the
two components which are interrelated

Invitational Summer Institute

The instructional content of the sessions were
evaluated through informal observation and
program documentation A participant ques-
tionnaire adminmistered at the end of the in-
stitute documented participants’ perceptions of
the program’s quality, the appropriateness of the
subject matter and pedagogical content, and
their in-service needs for the upcoming academic
year, and elicited their suggestions for improve-
ment These evaluation activities were com-
pleted during the summer nstitutes and pre-
liminary analysis included in the September 1
report A complete review of these results will
appear in the project final report 1n May 1984

Evaluation efforts during the academic year will
focus on the 1mpact of the summer institute on
participants’ classroom activities and their staff
development sessions Two evaluative tech-
niques -- classroom observation by qualhfied per-
sonnel and a participant questionnaire -- will
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seek to verify the use of pedagogical techniques,
theories, and practices of mathematics instrue-
tion and changes in leadership abilities Obser-
vations will occur 1n October, February, and
May with the questionnaire admimstered 1n
May also Results of this evaluation and 1ts 1m-
phications for future project planming will be in-
cluded 1n the project’s final report

Power Mathematics Program

Evaluation of this component 1s closely tied to
the effectiveness of the summer institute since
participants of the institutes are the instructors
for this program The evaluation of the 1nstruc-
tional content of the sessions will include 1n
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formal observations and program documenta-
tion Changes in participants’ competence 1n
mathematics concepts and skills will be anal-
yzed through a comparison of pre- with post-test
results In addition, questionnaires will ask
participants about their perceptions of the pro-
gram's quality, appropriateness of content, and
their supgestions for 1mprovements  Subse-
quently, a questionnaire will ask participants
about the use of the theory and practice of
mathematics 1nstruction n their own classes,
changes tn their attitudes toward teaching
mathematies, and 1n themselves as teachers
The results of these evaluation strategies will be
included in the project’s final report



University of California San Diego Mathematics Project

GOALS AND OBJECTIVES

The primary goal of the joint University of
Califorma San Diego and San Diego State Uni-
versity California Mathematics Project 1s to 1n-
crease the level of understanding of the pre- and
in-service training requirements for teachers
currently responsible for the mathematics 1n-
struction 1n grades seven through twelve 1n San
Diego and [mperial Counties

The three major objectives of the Project are

1 To develop a detailed description of the
San Diego State University summer 1n-
stitute and assess the effects of the in-
stitute on the participating secondary
school teachers

2 To survey teacher assignments, work-
loads, and professional qualifications 1n
order to document current levels of teach-
er qualifications and projected personnel
requirements 1n secondary mathematics

3 To document achievement profiles of stu-
dents 1n schools serviced by institute par-
ticipants using the Mathematics Diagnos-
tic Testing Project

PROJECT ACTIVITIES

Project staff imtiated a number of different act1-
vities to achieve each of these three objectives
The following section describes these activities
by objective and indicates the level of com-
pletion

Description of the Summer Institute
and Its Qutcomes

This project’s report will describe the basis upon
which the participants were selected for the
summer 1nstitute through a review of the parti-
cipants’ application forms Differences in the
levels of participants’ mathematics background
were evaluated through a pre-institute survey of
participants This information formed the basis
of project staff recommendations on the design of
institute courses for the participants Project
staff admimistered final evaluations of the sum-
mer institute to participants and to the insti-

tute’s faculty This evalution 1s both formative
and summative 1n nature because perceptions of
in-service needs will be evaluated again in May
1984, and changes evaluated over time Finally,
project staff will endeavor to determine the ef-
fects of institute activities on actual classroom
practices through participant interviews, actual
classroom observation by trained personnel, and
mvolvement 1n the follow-up sessiwons for in-
stitute participants during the academic year

By September 1, 1983, a preliminary description
of the summer institute and 1ts participants had
been compieted This report includes both an
objective description of participants--their
educational training, credentials, and teaching
loads -- institute activities, and more subjective
assessments by participants and 1nstitute
faculty of participants’ in-service need and how
these needs have been met or changed by the
institute

A final, summative evaluation of the effects of
the institute and 1ts follow-up activities on both
participants’ and faculties’ perceptions of in-
service training needs, as well as their unpact on
classroom activities will be the focus of the UCSD
project’s final report in June 1984

Survey of Professiwonal Qualifications
and Course Loads

On the basis of this survey 1n San Diego and
Imperial Counties, project staff will evaluate the
adequacy of the pool of competent mathematics
teachers for the present and future needs of this
area This evaluation will provide a profile of
the current mathematics teschers by demo-
graphic characteristics such as sex and ethnie
group, their academic backgrounds, and current
teacher loads The report will discuss the retire-
ment of qualified teachers and their replace-
ments and will project the number of secondary
teachers who must be retrained to adequately
prepare them for teaching secondary mathe-
matics

By October 1983, three separate surveying
efforts were underway (1) a district office level
survey of secondary mathematics teachers'
professional backgrounds, (2} a school level sur-
vey of professional traiming and course loads,
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-and (3) a survey of local teacher education pro-
grams 1n secondary mathematics A full report
of their resuits will be included 1n the project’s
final report in May

Profile of Student Mathematics Achievement

The Mathematics Dhagnostic Testing Program’s
instruments will be used to develop profiles of
the mathematics student achievement by vari-
ous demographic factors The students will be
those of teachers who are interested in asking
their students to participate 1n this study Since
most of the exams are given in late May and
early June, most data will be gathered and the
analysis design completed before May 30, 1984
Analysis and reporting of the MDTP results will
be completed as soon as possible after this date
Project staff will also document how a sample of
institute teachers plan to use the results of these
tests 1n the orgamization of their courses
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PROJECT EVALUATION

The ucsD Califormiza Mathematics Project 1s
substantively different from the other projects
funded because 1t does not provide any direct
services to secondary teachers This project im-
plemented a full-phase evaluation of the San
Diego State Umiversity's project from defiming
the need 1n the area, to reviewing specific project
activities, to recommending changes, and to a
follow-up analysis of the 1mpact of project acti-
vities on actual classroom activities  No 1indi-
vidual project could have dedicated the neces-
sary resources to implement such a thorough
evaluation of 1ts own activities Thus, the value
of this project will be determined by the use-
fulness of the iformation gathered and ana-
Ilyzed for the improvement of mathematics
education and wn-service traiming Particularly
powerful components could then be 1ncorporated
into the evaluation portions of all Califorma
Mathematics Projects



